To determine the presentation, characteristics and associated co-morbidities in Nigerian men with prostate cancer. Methodology: Men with histologically confirmed prostate cancer were analyzed. The age of the men, PSA pattern, histologic type, Gleason score, stage of the disease, associated co-morbidities and treatment received by the men were recorded. The effect of co-morbidities on disease aggressiveness using Gleason score and PSA as determinants was determined using Pearson correlation. SPSS version 23 was used in analyzing the data. P-value of < 0.05 was considered significant. Results: Eighty-one patients with prostate cancer from 2010 to 2018 were involved in the study. The mean age was 67.58±9.42 years with a range of 42 to 96years. Men with PSA >100 ng/ml had the highest frequency (34.60%). The mean Gleason Score was 6.28±2.13. Gleason score 7-8 had the highest frequency (35.8%). Seventy-nine patients (97.5%) had adenocarcinoma. Eighty- Ofoha and Magnus; JAMMR, 31(5): 1-7, 2019; Article no.JAMMR.52918 2 one percent of the men had advanced Pca, 58% being metastatic disease. 48.1% had comorbidities, 39.5% had hypertension, while 8.6% had both hypertension and diabetes. Comorbidities showed no correlation with PSA level (r=0.346), (p-value 0.375) and Gleason score (r=0.194), (p-value 0.639). Seventy-nine percent of the men had androgen deprivation therapy. Conclusion: Most of the men presented with advanced disease, with all indices pointing towards lethal disease. The commonest co-morbidity was hypertension and co-morbidities had no relationship with the aggressiveness of prostate cancer. To ensure early presentation and prevent lethal forms of Pca, health education, screening, counselling for men in the high-risk group is paramount.
INTRODUCTION
Prostate cancer (Pca) has assumed public health importance because of its growing significance worldwide. Its aetiology, like most cancers that afflict humanity, is unknown; however, there are documented risk factors [1, 2, 3] .
Worldwide, Pca is ranked the fifth most common cancer and the second most diagnosed cancer in men. Most of the cases were recorded in developed countries. Australia/New Zealand (104.2 per 100,000), Western and Northern Europe and Northern America, have the highest incidence rate, mainly because of the practice of prostate specific antigen (PSA) testing and subsequent biopsy [4] .
In Asia, the incidence is increasing. The reasons for this increase include the implementation of PSA testing, development of cancer registry, risky behaviours associated with economic growth and the influence of environmental risk factors [5] .
In Africa, the true incidence of prostate cancer is unknown due to under reporting and poor record keeping, however, current epidemiological studies have shown that prostate cancer is the leading cancer in terms of incidence and mortality in men of Sub-Saharan African origin [1, 6, 7] . It has also been shown that there is a higher incidence and mortality in black men when compared to other racial groups [8] . Various reasons have been adduced for these, and they include, differences in prostate specific antigen testing, higher stage-specific mortality once diagnosed, comorbidities, socioeconomic status, difference in metastatic cancer incidence, tumour characteristics, choice of treatment and physician.
The disease may be asymptomatic, and diagnosis is made during screening or patients may present with features of localized or advanced disease. Elevated prostate specific antigen (PSA >4 ng/ml) and or abnormal prostate architecture on digital rectal examination are indications for prostate biopsy [9, 10] . The biopsy provides tissue sample for histologic diagnosis, immunohistochemistry and Gleason score. PSA level, Gleason score and clinical stage of the disease are determinants of treatment options. While in early disease, the treatment is with curative intent, advanced and metastatic diseases warrant palliative care, which aims to prolong and improve the quality of life [11, 12] .
The objective of this study is to determine the presentation, characteristics and associated comorbidities in men with prostate cancer in Nigeria.
METHODOLOGY
This study is retrospective, involving men with prostate cancer who presented from January 2010 to December 2018 and was approved by the Institutional Ethics Committee. The records of patients with Pca were retrieved, and data extracted. Analyzed data were for patients with histologically confirmed prostate cancer. The patient evaluation involved history, physical examination with digital rectal examination and investigations. Prostate biopsy was recommended for men with abnormal findings on digital rectal examination (asymmetry of the gland, hard, woody, induration or difference in texture, nodule, obliterated median sulcus, indistinguishable edges, palpable seminal vesicle and immobile rectal mucosa) and elevated PSA (PSA >4 ng). These men were further evaluated using bone scan and MRI if they met the criteria. The age of the men, PSA pattern, histologic type, Gleason score, stage of the disease, associated co-morbidities and treatment received by the men were recorded. The effect of co-morbidities on disease aggressiveness using Gleason score and PSA as determinants was determined using Pearson correlation. SPSS version 23 was used in analyzing the data. Measures of central tendencies; mean ± standard deviation, median were done for the different variables. P-value of < 0.05 was considered significant.
RESULTS
Eighty-one patients with prostate cancer from 2010 to 2018 were involved in the study. The mean age was 67.58 ±9.42 years with a range of 42 to 96 years.
The mean PSA was 73.36±57.36 ng/ml with a range of 2.2 ng/ml to 236 ng/ml. four patients had PSA < 4 g/ml. Table 1 shows the distribution of PSA for men with Pca. The group with >100 ng/ml had the highest frequency (34.60%), followed by PSA group 0-20ng/ml (21.0%). PSA group 81-100 has the lowest frequency (7.4%). The initial PSA of three patients (4.9%) could not be accessed.
The mean Gleason Score was 6.28±2.13 with a range of 2-10. Table 2 shows the distribution of Gleason score for men with Pca. Men with scores 7-8 had the highest frequency (35.8%), while those with scores 9-10 had the lowest frequency. The Gleason score of twelve patients (14.8%) was not given. Seventy-nine patients (97.5%) had adenocarcinoma while two patients (2.5%) had high grade prostate intraepithelial neoplasm (PIN). Eighty-one percent of the men had advanced Pca, 58% being metastatic disease ( Fig. 1 ).
Thirty-nine patients (48.1%) had co-morbidities while forty-two patients (51.9%) had no comorbidities. 39.5% had hypertension, while 8.6% had both hypertension and diabetes. Comorbidities showed no correlation with PSA level (r=0.346), (p-value 0.375) and Gleason score (r=0.194), (p-value 0.639).
Androgen deprivation therapy was the main treatment option (79%). Forty-four per cent had bilateral total orchidectomy, while 15% had luteinizing hormone-releasing hormone analogue (LHRH). Two percent had radical prostatectomy. 10% of the patients did not consent to treatment. Fig. 2 shows the distribution of treatment for men with prostate cancer. 
DISCUSSION
Age is a non-modifiable risk for prostate cancer. This risk increases from 50 years, with more than 80% of men with prostate cancer diagnosed at 65 years or older [13] . In the index study, the mean age was 67.58±9.42 years with a range of 42 to 96 years. Similar age was recorded globally by other workers [9, 14, 15, 16, 17] . Of note, however, is the occurrence of Pca in a 42 year old man in this study. Ajape, et al. in an overview of prostate cancer diagnosis and management in Nigeria, recorded men in their forties with prostate cancer. Pca in younger men may have significant clinical implication for the families of those affected, especially in the light of the observation made by Bock et al. that the age at prostate cancer diagnosis decreased over successive generations [18] .
Prostate-specific antigen (PSA) is a kallikrein produced by the prostate gland. It is used in prostate cancer for screening, early diagnosis, assessing the response to therapy, determining tumour progression and prognosis or as a signal of disease recurrence [19, 20] . There is no agreed consensus to the exact cutoff for a normal PSA value. Though a PSA of 4ng/ml is regarded as the upper limit of normal, PSA values of 2.5 ng/mL have been used, especially for younger men. The pretreatment PSA level may be an indicator of cancer burden, and hence, it plays a role in predicting disease prognosis. In this study, the mean PSA was 73.36 ± 57.36 ng/ml with a range of 2.2 ng/ml-236 ng/ml. The group with PSA greater than 100 ng/ml had the highest frequency (34.60%). This is similar to the findings by other authors who reported high PSA values in men of African origin. In a study by Bassey, et al. most of the patients had pretreatment PSA values higher than 20 ng/ml (55%) at presentation with the mean value being 62.3 ng/ml [21] . High pretreatment PSA was also recorded by Ekeke, et al. in Port Harcourt, Nigeria [11] . This elevated PSA portends grave consequences for our men as studies have shown that higher pretreatment PSA levels are associated with disease progression, time to first bone metastasis, cancer specific mortality and all-cause mortality [22, 23] . The Gleason grading system is based on the architectural appearance of adenocarcinoma of the prostate on H&E section. It is defined by five histological grades. Gleason 1 is welldifferentiated and has the most favourable prognosis, whereas Gleason 5 is the least differentiated and has the poorest prognosis [24] . However, in the recent update by International Society of Urologic Pathology, grades one and two as described by the classic work done by Gleason were jettisoned [25] . Gleason pattern may be more than two in Adenocarcinomas of the prostate. The Gleason score, which is a summation of two Gleason patterns, has been shown to correlate with the biological behaviour, grade, stage and prognosis of prostate adenocarcinoma and is invaluable in predicting biochemical recurrence after radical prostatectomy [20, 26, 27] . In this study, the mean Gleason score was 6.28±2.13. Men with scores 7-8 had the highest frequency (35.8%), while those with scores 9-10 (12.3%) had the lowest rate ( [29] . These high scores are invariably associated with poor prognosis.
In this study, 48.1% had co-morbidities, 39.5% had hypertension, while 8.6% had both hypertension and diabetes. Thus, hypertension was the main co-morbidity in our study. This is equivalent to the finding by Amusan, et al. who showed that 49.1% of men with Pca had associated co-morbidities. Of these comorbidities, hypertension was seen in 73.3% of the men, 7.5% had diabetes mellitus, and 3.7% had both hypertension and diabetes mellitus. He also recorded congestive cardiac failure and chronic renal failure in his study [11] .
Similarly, Shah, et al. studied the association between hypertension and Pca. He noted that 73% of men of African American extraction had hypertension, while the rate was 72% for white men. Additionally, the overall rate for diabetes was 35% for African American men and 24% for white men.
There was no relationship between aggressive Pca and co-morbidities (hypertension/ diabetes) using PSA level and Gleason score as predictors in this study. Similarly, in a review by Liang et al., there was no association between hypertension and aggressive form of Pca [30] . Di Francesco et al. in his study noted that diabetes mellitus was not associated with an aggressive form of Pca, though he noted that obesity was independently associated with aggressive form of Pca [31] . However, Junga, et al. showed a clear association between pre-existing diabetes and mortality in men with Pca [32] .
Overall, 81% of the men in this study had advanced Pca, 58% being metastatic disease (Fig. 1) . Seventy-nine patients (97.5%) had adenocarcinoma. An analysis of men with Pca from the various ethnic groups in Southern Nigeria by Sapira et al. showed that most of the men presented with advanced and metastatic disease. Also, adenocarcinoma was the commonest histologic type [33] . These findings were also documented by other workers [11, 17, 34] . For meaningful outcome in the management of cancer, early detection and appropriate treatment with curative intent should be the goal. If prostate cancer is diagnosed early and treated, it has a 99% 5-year survival rate [35] . However, this is rarely the case in most resource-poor nations. The disease is usually at advanced stages at presentation.
Androgen deprivation therapy was the main form of treatment in this study (Fig. 2) . Seventy-nine percent of the men had androgen deprivation therapy (bilateral total orchidectomy 44%, bicalutamide 20% and luteinizing hormone releasing hormone analogue 15%). Less than ten percent of the men had radical prostatectomy and radiation therapy with curative intent. It is not surprising that most of the men had androgen deprivation therapy, as they presented with advanced and metastatic disease that required palliative care.
The drawback of this study includes the fact that Prostate cancer specific mortality and all-cause mortality were not included in the study. A wellstructured prospective study with well-designed follow-up may throw more light on this.
CONCLUSION
Most of the men in this study presented with advanced disease, with all indices pointing towards lethal disease. The commonest comorbidity was hypertension and co-morbidities had no relationship with the aggressiveness of prostate cancer.
To stern the tide, in terms of treatment outcome for Pca in developing nations, health education, screening, counselling for men in the high-risk group is paramount.
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